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Abstract: This paper proposed a novel solar-assisted multifunctional heat pump system with four heat exchangers. It 
possessed not only the functions of space cooling, space heating and hot water production included in domestic 
air-conditioner, heat pump water heater and solar water heater, but also four more energy saving operation modes 
including space cooling with hot water production, solar-assisted heating, solar-assisted hot water production and 
defrosting by hot water to realize the three functions. The transitions between seven operation modes have been 
realized successfully and efficiently on the established experimental setup. The experimental results of the 
solar-assisted heating and solar-assisted hot water production show that the novel solar-assisted multifunctional heat 
pump system can realize space heating and hot water production with high efficiency by utilizing solar energy. It can 
not only take full advantages of the domestic appliances, but also adapt to different climate conditions in different 
seasons with the obvious energy saving feather. 
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Fig.1 Schematic diagram of the novel system 
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Table 1 Operation modes of the novel system 
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Fig.2 Experimental setup of the novel system 
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Table 2 Ranges and uncertainty of measuring apparatus 
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Fig.9 Variations of COP and Tais with Tya 
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Fig.10 Variations of pais and Psuc With Twa 
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Fig.12 Variations of Tw, and 7, 4 with time 
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Table 3 Electricity consumptions Wh (kW-h) in the Solar-assisted 
heat pump water heating mode 
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